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PREFACE 


The  subject  matter  of  this  dissertation  is  presented 
in  two  sections.  In  the  first  section  the  synthesis  of  the 
intermediate  1-arylpiperazines  and  l,2-epoxy»3-aryloxypro- 
panes  are  presented.  The  second  section  consists  of  a 
general  discussion  of  the  addition  of  amines  to  1,2-epoxides 
followed  by  the  preparation  procedure  and  properties  of  the 
1-aryl-Ij- ( 2-hydro xy-3-aryloxypropyl)  piperazines  prepared. 

The  manner  of  listing  technical  works  is  the  cus- 
tomary one  used  by  the  journals  of  the  American  Chemical 
Society.  The  abbreviations  of  journals  are  those  adopted 
by  Chemical  Abstracts . 

All  temperatures  are  reported  in  degrees  Centigrade, 
and  the  Centigrade  symbol  is  omitted.  Melting  points  are 
corrected  and  were  determined  with  a thermometer  calibrated 
against  a Bureau  of  Standards  corrected  thermometer. 
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CHAPTER  I 


INTRODUCTION 


The  importance  of  therapeutically  active  synthetic 
chemical  compounds  to  the  well  being  of  man  is  incalculable. 
The  range  of  application  of  these  materials  appears  to  have 
no  limit,  for  there  is  virtually  no  phase  of  medicine  in 
which  the  syntnetics  have  not  been  utilized  with  some  degree 
of  success. 

The  purpose  of  this  work  was  to  produce  compounds 
which  might  exhibit  some  type  of  desirable  physiological 
action.  Examination  of  a large  number  of  currently  used 
pharmaceuticals  shows  that  their  structures  frequently 
contain  diamine,  amino  ether,  or  amino  alcohol  groups.  A 
few  examples  illustrating  the  wide  physiological  spectrum 
of  drugs  containing  these  groups  are: 

(a)  Phenergan  Base,* 


1 2 

a diamine  prepared  by  Charpentier  and  Huttrer, 
for  symptomatic  relief  of  allergic  disorders. 


3 


is  used 


- ■ — 

Registered  Trademark 


1 


2 


x 

(b)  Hetrazan, 


CHa-CHa 

r~\  |°l  / 

ch3-i/  Wc-n 

ch8-ch3 

a piperazine  derivative  prepared  by  Kushner,  et.  al.  is 
effective  against  filariasis,  loaiasis,  and  onchocerciasis, 

( c )  Benadryl , * 


an  amino  ether  prepared  by  Rieveschl,5'6  is  considered  a 
standard  in  the  field  of  antihistaminics, 

(d)  -Ephedrine, 


H 

0 H 
CH-CH-N-CH, 

I 3 


ch3 

is  a naturally  occurring  amino  alcohol. 


now  usually  prepared 


by  the  synthesis  of  Neubert,  et,  al.7,3  It  is  used  for 
asthma,  allergic  disorders,  shrinking  the  mucosa  of  the 
nose,  and  dilation  of  the  pupils. 


^Registered  Trademark 
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(e)  Adrenaline, 

H 

9 H 

CH-CHa-N-CHa 

is  an  amino  alcohol  isolated  from  animal  adrenal  glands  by 

9 10  11  12  1^ 

Takamine,  * Aldrich,  von  Furth,  and  Abel.  J Its 

structure  was  shown  by  Pauly;  ^ it  was  synthesized  by 

1 7 

Stolzj  its  optical  isomers  were  resolved  by  Flacher.  ' 
Adrenaline  is  used  for  asthma,  acute  allergic  states,  shock, 
and  for  localizing  the  action  of  anesthetics. 

Consideration  of  these  and  other  similar  pharma- 
ceuticals led  to  the  preparation  of  a series  of  l-aryl-i|- 
(2-hydroxy-3-aryloxypropyl)  piperazines  whose  structures 


R = (H,  Cl,  CH3,CH30) 

R'  = (H,  Cl,  CHa) 

contain  the  diamine,  amino  ether,  and  amino  alcohol  groups 
discussed  previously. 

This  dissertation  describes  the  preparation  and 
physical  properties  of  these  compounds. 


All  of  the  new  compounds  prepared  during  this 
research  project  will  be  submitted  to  Parke-Davis  and 
Company  for  physiological  testing.  Reports  of  these 
testing  programs  will  be  utilized  in  further  synthetic 
studies. 


CHAPTER  II 


PREPARATION  OF  INTERMEDIATES 

A.  1-Arylpiperazines 
1.  General  Discussion 

The  synthesis  of  1-arylpiperazines  has  been  carried 
out  by  numerous  methods.  The  two  most  practical  methods 
for  the  laboratory  preparation  of  these  compounds  in 
sizable  quantities  are  those  of  Pollard,  et.  al., 19,20  and 

d t 21,22 

Prelog,  et.  al. 

19  20 

The  method  of  Pollard,  et.  al.  * consists  of 
heating  an  aryl  amine  hydrochloride  with  diethanolamine 
hydrochloride  for  a period  of  six  to  eight  hours  at  220- 
214.0°  to  yield  the  dihydrochloride  of  the  1-arylpiperazine. 
This  dihydrochloride  is  then  neutralized  to  produce  the 
free  amine. 

21  22 

In  the  method  of  Prelog,  et.  al. , * the  free 

aryl  amine  together  with  a bis- fa  -hflloethylamlne  hydro- 
halide are  refluxed  with  methanol  or  butanol  for  twelve  to 
sixteen  hours  to  give  the  hydrohalide  salt  of  the  1-aryl- 

piperazine  from  which  the  free  base  is  released  by  neutra- 
lization. 

19  20 

The  procedure  of  Pollard,  et.  al.  * was  chosen 
for  the  preparation  of  the  1-arylpiperazines  because  the 


6 

starting  materials  required  were  commercially  available  and 
the  reaction  time  is  much  shorter  than  that  of  Prelog,  et. 
al.21'22 

2.  Experimental 

The  following  1-ary lpiperazines  were  prepared: 
1-Phenylpiperazine 
1- (2-Chlorophenyl ) piperazine 
l-(3-Chlorophenyl)  piperazine 
1- (4-Chlorophenyl ) piperazine 
1- (2-Methylphenyl ) piperazine 
l-(3-Methylphenyl)  piperazine 
1- (4-Methylphenyl)  piperazine 

B.  l,2-Bpoxy-3-aryloxypropane3 
1.  General  Discussion 

All  of  the  widely  used  methods  for  the  preparation 
of  l,2-epoxy-3-aryloxypropanes  involve  the  reaction  of  a 

phenol  with  epichlorohydrin  or  glycerol  dichlorohydrin. 

23 

In  1891,  Lindeman  showed  that  the  reaction 
of  epichlorohydrin  with  a sodium  phenate  yielded  1,2-epoxy- 
3-aryloxypropane.  Other  investigators  who  used  epichloro- 
hydrin and  a phenol  were  Boyd  and  Marle2^  in  1908,  Marie2'* 

26 

in  1912,  Forneau,  et.  al. , in  1928,  Fairbourne,  et.  al.,27 


£0  pd.7  0 Q 

in  1932,  Slagh  and  Alquist  in  1939,  Newman,  et.  al., 

in  1947,  Geigy^'*’  in  1947,  and  Shell  Development  Company-^ 
in  1949*  In  all  of  these  cases  the  reaction  occurs  accor- 
ding to  the  following  equation: 


ArOH  + CHa-CH-CHa-Cl  + NaA 


ArO-CHaCH-CHa 

V 


+ NaCl  + HA 


( Ar  = Aryl) 

(A  = OH  or  other  H+  acceptor) 

27  33 

Fairbourne,  et.  al.,  * found  that  the  reaction  of 
glycerol  dichlorohydrin,  sodium  hydroxide,  and  an  alcohol  or 
phenol  takes  place  in  the  following  four  steps: 


CHa-Cl 

C-OH 

I 

CHa-Cl 


NaOH 

(1) 


I 

CHa-Cl 


ROH 

CHa-0R 

1 

NaOH 

CH-OH 

1 

CHa-Cl 

(2) 

(3) 

f 


Hs-OR 
OH. 

I >0 

CHa 


ROH 

(4) 


CHa-0R 


CHOH 

I 


CHa-0R 


(R  — CH3-,  CaH8-,  or  CaHa-) 

They  have  shown  that  the  reaction  of  equimolar 
quantities  of  sodium  hydroxide  and  glycerol  dichlorohydrin 
in  the  presence  of  the  alcohol  gives  about  ninety  percent 
conversion  to  epichlorohydrin  (1).  Steps  (2)  and  (3)  did 
not  occur  to  any  extent  until  another  equivalent  quantity 
of  sodium  hydroxide  was  added.  The  progress  of  step  (4) 
could  be  kept  to  a minimum  by  limiting  the  amount  of  alcohol. 


These  results  indicated  that  there  should  be  little  difference 
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in  the  yield  of  epoxides  in  reactions  using  either  epichloro- 
hydrin  or  glycerol  dichlorohydrin.  This  conclusion  is  sub- 
stantiated by  comparison  of  the  results  reported  on  the  two 
methods. 


2.  Experimental 

The  method  employed  for  the  preparation  of  the 

1,2  epoxy-3 -aryloxypropanes  was  essentially  that  suggested 

rip 

by  the  Shell  Development  Company.  The  following  epoxides 
were  prepared: 

1,2  Epoxy-3-phenoxypropane 

1,2  Epoxy-3- (2-chlorophenoxy)  propane 

1,2  Epoxy-3- (4-chlorophenoxy)  propane 

1,2  Epoxy-3- (2 -me thylphenoxy)  propane 

1,2  Epoxy-3- (3 -me thylphenoxy)  propane 

1,2  Epoxy-3- (i; -me thylphenoxy)  propane 

1,2  Epoxy-3- (1-naphthoxy)  propane 

1,2  Epoxy-3- (l|-methoxyphenoxy)  propane 

All  of  these  with  the  exception  of  l,2-epoxy-3- 
(ll-methoxyphenoxy)  propane  have  been  prepared  by  previous 
investigators. 

The  preparation  and  physical  properties  of  1,2- 
epoxy-3- (I|-methoxyphenoxy ) propane  are  subsequently  described 
since  no  reference  to  this  compound  was  found  in  the  litera- 
ture. 


9 


C.  l,2-Epoxy-3- (U-methoxyphenoxy)  propane 

In  a five-liter  three-necked  flask  equipped  with 
mechanical  stirrer,  addition  funnel,  and  thermometer,  were 
placed  4-methoxyphenol  (1000  g.,  8.05  mols.)  and  epichloro- 
hydrin  (925  g.,  10  mols.).  Sodium  hydroxide  (322  g. , 8.05 
mols. ) in  500  g.  of  water  was  then  added  to  the  stirred 
mixture  at  such  a rate  that  the  reaction  temperature  was 
kept  between  70  and  80°.  The  addition  required  about  ninety 
minutes.  After  the  addition  was  complete,  the  reaction  mix- 
ture was  heated  to  100°  for  one  hour,  cooled  to  room  tem- 
perature, and  extracted  with  benzene.  The  benzene  extract 
was  dried  over  anhydrous  sodium  sulfate  overnight.  Removal 
of  the  low-boiling  materials  was  then  carried  out  at  water 
pump  vacuum.  Distillation  of  the  residue  gave  1,2-epoxy- 
3-(4-methoxyphenoxy)  propane  (893  g.,  5 1 jO  boiling  at 
135-7°  at  2.5  mm. 


l,2-Bpoxy-3 (U  methoxyphenoxy) propane 


Equation  for  Synthesis: 


Vc,ia'cl 


+ NaOH 


+ NaCl  + Hs0 


Molecular  Formula 
Molecular  Weight. 
Boiling  Point  . . 
Melting  Point  . . 
Yield  of  Product. 


. . •CloHlaOa 
. . . .1(30.20 
135“7/2.5  mm. 
. . . .U7-48 
51* 


CHAPTER  III 


REACTION  OP  1-ARYLPIPERAZINES  WITH 
l,2-EPOXY-3-ARYLOXYPROPANES 

A.  General  Discussion 


The  reaction  of  ammonia  or  amines  with  1,2-epoxides 
has  been  widely  investigated.  This  condensation  was  de- 
scribed as  early  as  i860  by  Wurtz-^  who  investigated  the 
reaction  of  ammonia  with  ethylene  oxide.  Monosubstituted 
ethylene  oxides  would  be  expected  to  react  with  ammonia 
or  amines  according  to  either  or  both  of  the  following 
equations : 


(1)  RaNH  + CHa-CH-R'  RaN-CHa 


V 


jJH-R’ 

OH 


(2)  RaNH  + CHa-CH-R'  -»  HO-CHa-CH-R' 

NR* 

Krassousky-^  studied  these  reactions  extensively  and  found 
that  they  proceeded  according  to  equation  (1)  to  produce 
the  secondary  amino  alcohol.  Castro  and  Noller^  have 
shown  that  the  product  of  the  reaction  of  benzylethylene 
oxide  and  ammonia  is  identical  with  that  formed  by  the 
reduction  of  the  condensate  of  nitromethane  and  phenyl- 
acetaldehyde  and  is,  therefore,  l-phenyl-3-amino-2-propanol. 
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that  this  reaction  yields  the  secondary  amino  alcohol. 

Catalytic  amounts  of  water  have  been  found  necessary 


3-aryloxypropanes  and  aliphatic  amines  in  the  absence  of 
water. 


addition  of  amines  to  epoxides  make  it  apparent  that  the 
rate  of  reaction  is  highly  dependent  upon  the  nature  of  the 
substitution  of  the  amine  as  well  as  that  of  the  epoxide. 


of  the  l-aryl-l|-(2-hydroxy-3-aryloxypropyl)  piperazines 
are  subsequently  described.  These  procedures  are  followed 
by  individual  data  sheets  which  tabulate  the  preparation 
procedure,  recrystallizing  solvent,  yield,  and  certain 
physical  properties  of  each  piperazine  prepared. 

l-Aryl-4- (2-hydroxy-3-aryloxypropyl)  piperazine 
Equation  for  Synthesis: 


for  the  reaction  in  some  cases. 35*40,41  Bradley  and  Stephen 
Ll2 

son,  however,  prepared  numerous  derivatives  from  1,2-epoxy 


The  many  variations  in  procedure  reported  for  the 


B.  Experimental 


The  general  procedures  employed  for  the  synthesis 
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Procedure  I 

1-Arylpiperaz ine  (0. 10  mol. ) and  l,2-epoxy-3- 
aryloxypropane  (0.10  mol.)  were  mixed  thoroughly  in  a 125- 
ml.  Erlenmeyer  flask.  After  standing  24  hours,  the  reac- 
tion was  essentially  complete.  The  product  at  this  point 
was  either  crystalline  or  of  the  consistency  of  barely 
molten  glass.  When  crystallization  did  not  occur  spon- 
taneously, it  was  induced  either  by  scratching  the  con- 
tainer  with  a glass  rod  or  by  seeding.  The  impure 
crystalline  product  was  then  purified  by  repeated  crystal- 
lization from  an  appropriate  solvent  until  the  motter  liquor 
obtained  was  colorless  and  the  melting  point  range  of  the 
product  was  1°  or  less. 


Procedure  II 


1-Arylpiperazine  (0.10  mol.)  was  completely  dissolved 
in  5®  ml.  of  95?^  ethanol  in  a 250  ml.  Erlenmeyer  flask.  1,2— 
Epoxy-3 -aryloxypropane  (0.10  mol.)  was  then  added  and  the 
mixture  shaken  until  it  was  homogeneous.  After  standing 
12  hours  the  reaction  was  essentially  complete.  When 
crystallization  of  the  product  had  not  occurred  at  this 
point,  it  was  induced  either  by  scratching  the  container 
with  a glass  rod  or  by  seeding. a The  impure  crystalline 


a. 


Seed  was  obtained  by  treating  small  portions  of  a 
concentrated  ethanolic  solution  of  the  non- crystal line 

°f  dlfferent  homologs  until  one  was 
found  which  induced  crystallization. 


product  was  purified  by  repeated  crystallization  from  an 
appropriate  solvent  until  the  mother  liquor  obtained  was 
colorless  and  the  melting  point  range  of  the  product  was 
1°  or  less. 
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l-Phenyl-U-(2-hydroxy-3-phenoxypropyl)plperazlne 


Graphic  Formula: 


O' 


CHa-CHa 

/ \ 

N-CHa-CH-CHs 

\ / I 

CHa-CH£ 


OH 


-°o 


Preparation I,  page  13 

Recrystallizing  Solvent Ethanol 

Yield,  f 79 

Molecular  Formula . CieHa4NaOa 

Molecular  Weight 276.37 

Melting  Point 121;. 5-125 

Analytical  Data: 

Carbon,  fit 


Calculated:  73.01; 

Found:  73. 30 

Hydrogen, 

Calculated:  7.74 


Found:  7.65 

Solubilities : 

Ethanol Slightly  soluble 

Chloroform.  ......  Soluble 

Benzene Moderately  soluble 

Water Insoluble 
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l-Phenyl-4-  |2 -hydroxy-3- (2-chlorophenoxy )propyl]  piperazine 
Graphic  Formula: 


Preparation I,  page  13 

Recrystallizing  Solvent Ethanol 

Yield,  f 75 

Molecular  Formula CleHaaNs08Cl 

Molecular  Weight 346.85 

Melting  Point  89-90 

Analytical  Data: 

Carbon,  fd 


Calculated:  65.79 

Found:  65.82 

Hydrogen,  % 

Calculated:  6.68 


Found:  6.99 

Solubilities : 

Ethanol  .Moderately  soluble 

Chloroform Soluble 

Benzene Soluble 

Water Insoluble 
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3J1Phenyl-4~f2-hydroxy-3-  (14-chlorophenoxy ) propyl]  piperazine 


Graphic  Formula: 


Cl 


Preparation i,  pa£e  13 

Recrystallizing  Solvent  ...  Ethanol 

Yield,  f 

Molecular  Formula CleIIa3Ne08Cl 

Molecular  Weight # 346.85 

Melting  Point  142-143 

Analytical  Data: 

Carbon,  fix 


Calculated:  65.79 

Found:  65.58 

Hydrogen, 

Calculated:  6.68 


Found:  6.85 

Solubilities : 

Ethanol  Slightly  soluble 

Chloroform Soluble 

Benzene  . . Moderately  soluble 

Water . Insoluble 
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l-Phenyl-4-f2 -hydroxy-3-  (2-methylphenoxy ) prop  yTj  piperazine 


Graphic  Formula: 

CHa-CHa 

r\/  \ 

( >N  N-CHa-CH-CHa- 

W \ / i 

'CHa-CHa  OH 


Preparation I,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  %.  . . 91 

Molecular  Formula CaOHaaNa08 

Molecular  Weight 326.43 

Melting  Point  104-105 


Analytical  Data: 

Carbon,  •fd 

Calculated:  73.58 

Found : 73.84 

Hydrogen,  %: 

Calculated:  8.03 


Found:  7.97 

Solubilities : 

Ethanol . Moderately  soluble 

Chloroform  Soluble 

Benzene Soluble 

Water Insoluble 
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l-Phenyl-4-  [2-hydroxy-3-  ( 3 -me thylphenoxy) propyl^ piperazine 


Graphic  Fornula: 


Recrystallizing  Solvent  Ethanol 

Yield,  Jf 74 


Molecular  Formula  C8OHaeNa0s 

Molecular  Weight 326,43 

Melting  Point  69,5-90,2 


Analytical  Data: 

Carbon, 

Calculated:  73*58 

Foimd:  73.57 

Hydrogen,  f\ 

Calculated:  8,03 

Found:  7.99 

Solubilities : 

Ethanol,  Moderately  soluble 

Chloroform  Soluble 

Benzene Soluble 

Water Insoluble 
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l-Phenyl-i+-f2-hydroxy-3-  (l;-methylphenoxy)  propyl]  piperazine 


Graphic  Formula: 


^ h8-chs 

N 
\ 


CH«-CI 


J-CHa-CH-CHa- 
0H 


Preparation  

Recrystallizing  Solvent 

Yield,  f 

Molecular  Formula  . . . 
Molecular  Weight.  . . , 
Melting  Point  


I,  page  13 
Benzene 
76 

CaoRaa^a6a 

326. U3 
130.2-130.9 


Analytical  Data: 

Carbon,  ft 


Hydrogen,  ft 


Solubilities: 

Ethanol  . . 
Chloroform. 
Benzene  . . 
Water  . . . 


Calculated:  73.58 

Found:  73.70 

Calculated:  8.03 

Found : 8.12 


• Insoluble 

. Moderately  soluble 
. Slightly  soluble 

• Insoluble 
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1- Phenyl-4- l~2-hydroxy-3-  (1-naphthoxy) propyl]  piperazine 


Graphic  Formula: 


^CHa-CH« 

N N-CHa-CH-CHa-0 

\hs-ch/  OH 


Preparation II,  page  13 

Recrystallizing  Solvent  Benzene 

Yield,  f 

Molecular  Formula C H„  N 0 

•••  •^S3n86i'8u8 

Molecular  Weight 362.46 

Melting  Point  105,8-106.5 


Analytical  Data: 

Carbon, 


Calculated:  74.21 

Found : 76 . 00 

Hydrogen,  f: 


Calculated:  7.23 

Found:  7.19 


Solubilities : 

Ethanol  . 
Chloroform 
Benzene  . , 
Water  . . , 


Insoluble 

Moderately  soluble 
Slightly  soluble 
Insoluble 
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1-Phenyl-l;- 1*2 -hydroxy-3-  (U-methoxyphenoxy) propyl}  piperazine 


Graphic  Formula: 


^CHa-CH8\ 

N-GHa-CH-CHa 

'ch.-ch/  oh 


-0-o-ch, 


Preparation page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  f 

Molecular  Formula H«  LO 

*••••••  *v'80il881'8u3 

Molecular  Weight 342. 1;3 

Melting  Point  137-138 

Analytical  Data: 

Carbon,  %: 


Calculated:  70.11; 

Found:  69.88 

Hydrogen,  fx 

Calculated:  7,65 


Found:  7.45 

Solubilities : 

Ethanol  Slightly  soluble 

Chloroform Soluble 

Benzene  . Moderately  soluble 

Wftter Insoluble 
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1-  (2-Chlorophenyl ) -I4-  (z -hydroxy-3 -phenoxypropyl^  piperazine 
Graphic  Formula: 


Cl 


Preparation I,  page  13 

Recrystallizing  Solvent  ....  Ethanol 

Yield,  f 5! 

Molecular  Formula . Cj.  eH8sN8OaCl 

Molecular  Weight 314.6.85 

Melting  Point 6I4-65 

Analytical  Data: 

Carbon, 


Calculated:  65.79 

Found:  65. 75 

Hydrogen,  i\ 

Calculated:  6.68 


Found:  7.12 

Solubilities : 

Ethanol  ...  Moderately  soluble 

Chloroform Soluble 

Benzene  Soluble 

hater  .........  Insoluble 


3j1^-Chlorophenyl)-li-f2-hYdroxy-3-(2-chloro- 
phenoxy ) propyl j pipe raz Ine 


Graphic  Formula: 


Preparation  

Recrystallizing  Solvent 

Yield,  f 

Molecular  Formula  ... 
Molecular  Weight.  . . . 
Melting  Point  


. I,  page  13 
. Cyclohexane 
• 35 

•Ci eRaaRaCgCl 
. 3(31.30 
. 99-100.5 


Analytical  Data: 


Nitrogen, 

♦ 

Calculated:  7.35 

1 : 

Found:  7.53 

Ethanol  . . . 

Chloroform.  . 

Benzene  . 

Insoluble 


Water 


1- (2-Chloro phenyl ) -1+- [2 -hydroxy- 3- (U~chloro- 
phenoxy J propyl | piperazine 


Graphic  Formula: 


Preparation I,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  % 

Molecular  Formula CleH88N8OaCl 

Molecular  Weight 381.30 

Melting  Point  91.6-92.2 

Analytical  Data: 

Carbon, 


Calculated:  59*85 

Found:  60. 06 

Hydrogen,  %i 

Calculated:  5.82 

Found:  5*75 

Solubilities : 

Ethanol  .......  Moderately  soluble 

Chloroform Soluble 

Benzene  . . Moderately  soluble 

Insoluble 


Water 
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l-(2-Chlorophenyl)-U-j2-hydroxy->(2-methvl- 
phenoxy jpropyljpiperazlne 

Graphic  Formula: 

Cl 


Preparation I,  page  13 

Recrystallizing  Solvent  Cyclohexane 

Yield,  f 

Molecular  Formula C8oH86N808C1 

Molecular  Weight 360.88 

Melting  Point  .....  76.7-77.7 

Analytical  Data: 

Nitrogen, 


Calculated:  7.59 


Found:  7.I4 

Solubilities : 

Ethanol  Soluble 

Chloroform Soluble 

Benzene  Soluble 

Water  ........  Insoluble 


1-  (2-ChIorophenyl)-l+- [2-hydro  xy~3~  (3-methyl- 
phlenoxy) propyl Iplperazine 


27 


Graphic  Formula: 


Preparation I,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  f 57 

Molecular  Formula CaoH3aN8OaCl 

Molecular  Weight 360.88 

Melting  Point . 6I4.-65 

Analytical  Data: 

Carbon,  %x 


Calculated:  66,56 


Found : 66,71 

Hydrogen,  fi 

Calculated:  6.98 

Found:  7.0^ 

Solubilities: 

Ethanol  . Moderately  soluble 

Chloroform Soluble 

Benzene  Soluble 


Water  , 


Insoluble 


28 


1- (2-Chlorophenyl ) -U-f“2 -hydroxy-3- ( I4 -methyl- 
phenoxy ) propyl! pipe raz lrie 


Graphic  Formula: 


Cl 

r<f 


CH8-CHa 


\ 


\ >N  N-CHa-CH-CHa 

V^\  / | 

'ch8-ch/  oh 


Preparation I,  page  13 

Recrystallizing  Solvent  Cyclohexane 

Yield,  % [g 

Molecular  Formula C8oH8bN808C1 

Molecular  Weight 360,88 

Melting  Point  85,9-86,9 


Analytical  Data: 

Nitrogen,  ’f.i 

Calculated:  7,60 


Found:  7,32 

Solubilities: 

Ethanol  Soluble 

Chloroform Soluble 

Benzene Soluble 


Water 


Insoluble 
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(2-Chlorophenyl) -U- [1; -hydroxy-3  - (1-naphthoxy) 
propyljplperazine 


Graphic  Formula: 


Preparation  

Recrystallizing  Solvent 

Yield,  f 

Molecular  Formula  . . . 
Molecular  Weight.  . . . 
Melting  Point  


• II,  page  13 
. Ethanol- Benzene 
. 75 

. 396.91 
. I2I4-12I1.6 


Analytical  Data: 

Carbon,  %: 

Hydrogen,  fd 


Solubilities : 

Ethanol  . 
Chlorof orm 
Benzene  . , 
Water  . , , 


Calculated:  69. 60 

Found:  69.69 

Calculated:  6.35 

Found:  6.20 


• Slightly  soluble 

• Soluble 

• Soluble 

• Insoluble 
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1-  (2-Chlorophenyl)  -4- -hydroxy- 3-  (4-methoxy- 
phenoxy ) propyl ] piperazine 


Graphic  Formula: 


.Cl. 


\ /"N  N-CHa-CH-CHa-0  O 

\r.TT  r*  tt  / QH 


CH, 


CHa-CIia 


Preparation . , II,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  f 65 

Molecular  Formula CaoHaoNa03Cl 

Molecular  Weight 376.88 

Melting  Point  93-94 

Analytical  Data: 

Carbon,  ft 


Calculated:  63.73 

Found:  63.55 

Hydrogen,  ft 

Calculated:  6.69 


Found:  6.68 

Solubilities: 

Ethanol  . . Slightly  soluble 

Chloroform Soluble 

Benzene  ...  Soluble 

Water Insoluble 
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1-  O-CMlorophenylJ-Lj-fe-hydroxy-j-phenoxypropyi)  piperazine 


Graphic  Formula: 


Cl  ^CHg-CHg 

l\-  C Ha - CH- CHa - 0 


CHo-CHc 


OH 


Preparation page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  < 

Molecular  Formula CleHaaN808Cl 

Molecular  Weight 3I4.6* 85 

Melting  Point flcr-Bk 


Analytical  Data: 

Carbon,  fi 


Hydrogen, 


Solubilities: 

Ethanol  . 
Chloroform 
Benz  ene  • , 


Calculated:  65.79 

Found:  65.69 

Calculated:  6.68 

Found:  6.51 


• Moderately  soluble 

• Soluble 


Water 


Soluble 

Insoluble 


1-  (■3-ChlorophenYl)-U-ri-hydpoxy~3-  (^-ohloro- 

phenoxy ) propy3J  pipe  razine 


Graphic  Formula: 


Preparation  

Recrystallizing  Solvent 

Yield,  f 

Molecular  Formula  . . . 
Molecular  Weight.  . . . 
Melting  Point  


• I,  page  13 
. Ethanol 

. 68 

• B^ae-^aOaCl 

. 381.30 

. 97-98 


Analytical  Data: 


Carbon, 


Hydrogen, 


Solubilities : 


Calculated:  59.85 

Found:  60.01 

Calculated:  5.82 

Found:  5.67 


Ethanol  . . . 
Chloroform.  . 
Benzene  . . 0 
Water  . . . . 


Moderately  soluble 

Soluble 

Soluble 

Insoluble 


l^(J-Chlorophen7l)r4-ri"hydroxy-i-(4»chlorf>.. 

phenoxy ) propyl) piperaz  xne 


Graphic  Formula: 


Cl 


-v /CHa-CHs 

<K ) 


CHo-CHj 


N-CHa-CH-CH, 


OH 


■-°o 


Cl 


Preparation  

Recrystallizing  Solvent  . 

Yield,  f 

Molecular  Formula  . . , # 

Molecular  Weight 

Melting  Point  


• I#  page  13 
. Ethanol 
. 72 

• Oi eRaaRa08Cl 

. 381.30 

. 109-109.7 


Analytical  Data: 

Carbon, 


Hydrogen,  ft 


Solubilities: 

Ethanol  . 
Chlorof orm 
Benzene  . , 
Water  . . , 


Calculated:  59.85 

Found:  59.87 

Calculated:  5.82 

Found:  S»lk 


• Slightly  soluble 

• Soluble 

. Moderately  soluble 

• Insoluble 


3b 


1-  (3"Chlorophenyl  -hydro:-:y~3-  (2-methyl- 

phenoxyTpropyll piperazine 


Graphic  Formula: 


CHa-CH 

CHa-CH 


”\ 

N-CH 

/ 


8 


8 


Preparation  

Recrystallizing  Solvent 

Yield,  i 

Molecular  Formula  . . . 
Molecular  Weight.  . . . 
Melting  Point  


I,  page  13 
Ethanol 
71 

360.88 

95-95 


Analytical  Data: 

Carbon,  fti 

Calculated:  66.56 

Found:  66.26 

Hydrogen,  %: 

Calculated:  6.98 


Found:  6.62 

Solubilities : 

Ethanol  •••••••.  Moderately  soluble 

Chloroform Soluble 

Benzene  Soluble 

Water Insoluble 
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l-O-ChlorophenyD-U-Ji -hydroxy- f3"methyl-. 
phenoxyjpropyljplperazlne 


Graphic  Formula: 


Preparation I,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  f 

Molecular  Formula C8oH8bN808C1 

Molecular  Weight 360.88 

Melting  Point  8O.5-81.5 


Analytical  Data: 

Carbon, 

Calculated:  66.56 

Found:  66.47 

Hydrogen,  %•. 

Calculated:  6.98 

Found:  7.01 

Solubilities: 


Ethanol  , Moderately  soluble 

Chloroform Soluble 

Benzene  Soluble 

Water Insoluble 
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l-(3"Chlorophenyl)~li-r2-hydroxy-3-(U~niethyl- 
phenoxy)  propyl]  piperazine 

Graphic  Formula: 


^CH8-CH2\ 


N 

\ 


N-CHg-CH-CH 

/ I 

ch8-ch/  oh 


a 


Preparation if  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  f 

Molecular  Formula C8oH8bN808C1 

Molecular  Weight 360.88 

Melting  Point  92-9?, 


Analytical  Data: 

Carbon, 

Calculated:  66.56 

Found:  66.87 

Hydrogen,  %: 

Calculated:  6.98 


Found:  7.01 

Solubilities : 

Ethanol  Slightly  soluble 

Chloroform Soluble 

Benzene  , Moderately  soluble 

Water • • Insoluble 


37 


1- (3-Chlorophenyl ) -1;-  fk -hydroxy- 3- ( 1-naphthoxy ) 

Tplpe'ra'zl'ne 


Graphic  Formula: 


CHa-GH 

CHa-CH 


\ 


/ 


N-CHa-CH-CH 


OH 


2“ 


Preparation  

Recrystallizing  Solvent 

Yield,  f 

Molecular  Formula  . . . 
Molecular  Weight.  . . . 
Melting  Point  


■ page  13 
. Ethanol-Benzene 
. 66 

• ^23^2  a^sGgCl 

. 396.91 
. 123-121; 


Analytical  Data: 

Carbon, 


Hydrogen,  ft: 


Solubilities : 

Ethanol  . 
Chloroform 
Benzene  . 
hater  . . , 


Calculated:  69.60 

Found:  69.91 

Calculated:  6.35 

Found:  6.38 


. Insoluble 

• Soluble 

. Moderately  soluble 

• Insoluble 


38 


l-(3-Chlorophenyl)-i4.-  f2-hydroxy-3-(U-methoxy- 
phenoxy) propyij piperazine 


Graphic  Formula: 
Cl 


\ CHa-CHa 

/ \ / \ 

•N  N-CHo-CH-CHa 

\ / I 

'CHa-CHa  OH 


-0^}-0-CH2 


Preparation II,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  % . 70 

Molecular  Formula CaoHaoNa03Cl 

Molecular  Weight 376,88 

Melting  Point  106,5-107,5 


Analytical  Data: 

Carbon, 

Calculated:  63,73 

Found:  63,57 

Hydrogen, 

Calculated:  6,69 


Found:  6,79 

Solubilities : 

ethanol  Slightly  soluble 

Chloroform.  , Soluble 

Benzene  Moderately  soluble 

Water Insoluble 
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1-  (1^-Chloropheny  !)-!,-  (2-hydro xy-3-phenoxypropyl)  piperazine 
Graphic  Formula: 

CHa-CHa 

C1^)n  \-CHa-CH-CHa-0-(^) 

'CHa-CHa  OH 

Preparation II,  page  13 

Recryatallizing  Solvent  Ethanol- Benzene 

Yield,  £ 69 

Molecular  Formula  .....  CleHa3NaOaCl 

Molecular  Weight .346.85 

Melting  Point  I3O.8-I3I.4 


Analytical  Data: 

Carbon,  fx 

Calculated:  65*79 

Found:  65*89 

Hydrogen, 

Calculated:  6.68 

Found:  6.68 

Solubilities: 

Ethanol  ......  Slightly  soluble 

Chloroform Soluble 

Benzene  ......  Moderately  soluble 

Water . Insoluble 


4o 


1- ( U-Chlorophenyl ) -U-f2-hydroxy-3-»(2-chloro- 
phenoxy) propyl] piperazine 


Graphic  Formula: 


CHa 

\ 

N-CHs-CH-CHa-0 

/ I 

CHa  OH 


Preparation  

Recrystallizing  Solvent 

Yield,  $ 

Molecular  Formula  . • . 
Molecular  Weight.  . . • 
Melting  Point  


• II,  page  13 
.Ethanol- Benzene 
. 79 

• Cx eHagNgOsCla 
. 381.30 
. III.5-II2.5 


Analytical  Data: 

Carbon, 

Calculated:  59*85 

Found:  60. 17 

Hydrogen,  fx 

Calculated:  5*82 


Found:  6.05 

Solubilities: 

Ethanol  Slightly  soluble 

Chloroform Soluble 

Benzene  .......  Moderately  soluble 

Water Insoluble 


bl 


1-  (^>CThlorophenyl)-[i-r2-_hydroyy"^-  (lp-chloro- 
pnenoxyj propyl!  piperazine 


Graphic  Formulas 


Cl-^^N 


ch8-ch8 

/ \ 


\hs-ch/ 


n-ch8-ch-ch8-o  o -Cl 


OH 


Preparation  ...... 

Rocrystallizing  Solvent 

Yield,  < 

Molecular  Formula  . . . 
Molecular  Weight.  . . . 
Melting  Point  


II,  page  13 
Di oxane , Et hano 1 

53 

Ci ©Haa^aCsCla 

331.30 

154-155 


Analytical  Data: 

Carbon,  f\ 

Calculated:  59.85 

Found:  59.88 

Hydrogen,  fd 

Calculated:  5*82 


Found:  5»98 

Solubilities: 

Ethanol  Slightly  soluble 

Chloroform Soluble 

Benzene  .......  Slightly  soluble 

Water  ........  Insoluble 


1- (4-Chlorophenyl) -4- -hydro  xy-3-  (2~methyl- 
phenoxy)  propyf)  piperazine 


Graphic  Formula: 


Cl 


CHa-CH 

CHa-CH 


a“ 


CH-CHo- 

I 

OH 


Preparation II,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  % 4 8 

Molecular  Formula  CaoH86N8OaCl 

Molecular  Weight 360.88 

Melting  Point  93-94 


Analytical  Data: 

Carbon,  fci 

Calculated:  66*56 

Found:  67.02 

Hydrogen, 

Calculated:  6*98 

Found:  6.98 

Solubilities : 

Ethanol  Slightly  soluble 


Chloroform Soluble 

Benzene  , • Moderately  soluble 

Water Insoluble 


43 


1- ( U-Chlor ophenyl ) -U-  II  -hydroxy-3- ( 3-methyl- 
pnenoxyj  propyl^plperazfne 


Graphic  Formula: 

CHa-CH» 

\ 

N-CHo-CH-CHo- 

/ I 

ch8-ch8  oh 


Preparation II,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  ^ 67 

Molecular  Formula C8oH8J5Na0aCl 

Molecular  Weight 360.88 

Melting  Point  IO6.3-IO6.6 


Analytical  Data: 

Carbon, 


Hydrogen, 


Solubilities : 

Ethanol  . 
Chloroform 
Benzene  . , 
Water  . . , 


Calculated:  66,56 

Found:  66.67 

Cal culated : 6 . 98 

Found:  7.22 


. • • Slightly  soluble 

. . • Soluble 

• • • Moderately  soluble 

• • • Insoluble 


hk 


l-(U-Chlorophenyl)“li.-ri“hydroxy-3-  (U-methyl- 
phenoxy ) propyl | piperazine 


Graphic  Formulas 


^CHa-CHa^ 

C1-()N  N-CHa-CH-CHa 

' — \ / I 

CHa-CHa  OH 


o 


CH, 


Preparation II,  page  13 

Recrystallizing  Solvent  Benzene 

Yield,  f ’ 50 

Molecular  Formula  . CaoHaoNaOaCl 

Molecular  Weight 360.88 

Melting  Point Il4lj.-llj5 


Analytical  Data: 

Carbon, 


Hydrogen,  %: 


Solubilities : 

Ethanol  • 
Chloroform 
Benzene  . 
Water  . . 


Calculated:  66.56 

Found:  66.75 

Calculated:  6.98 

Found:  7.23 


. Insoluble 
. Soluble 

• Slightly  soluble 

• Insoluble 


1- ( 4-Chloropheny 1 ) -k- 1 2 -hydroxy-3 - ( 1-naphthoxy ) - 
propyltplperaz ine 


Graphic  Formulas 


Recrystallizing  Solvent  Ethanol-Benzene 

Yield,  f 53 

Molecular  Formula  CaaHaoN80scl 

Molecular  Weight 396.91 

Melting  Point  125.3-126 


Analytical  Data: 

Carbon,  f: 

Hydrogen,  f: 

Solubilities: 

Ethanol  . . 
Chloroform. 
Benzene  . . 


Calculated: 

69.60 

Found: 

69.70 

Calculated: 

6.35 

Found: 

6.40 

• Moderately  soluble 

• Insoluble 


Water 


46 


l-([;-Chlorophenyl)-H-f2-hydroxy-3-(U-methoxy- 
phenoxy) propyl |piperazine 

Graphic  Formula: 


«o 

^CHa-CHs^ 

N-CHa-CH-CHa-0«(>0-CHa 

\ / 1 ' — ' 

'CHa-CH/  OH 

Preparation  

Recrystallizing  Solvent 

Yield,  f 

Molecular  Formula  . . . 

Molecular  Weight.  . . . 

Melting  Point  

Analytical  Data: 

Carbon, 

Calculated:  63.73 

Hydrogen,  %s 

Found:  63.90 

Calculated:  6.69 

Solubilities : 

Found:  6.50 

Ethanol  . . . 

Chloroform.  , 

Benzene  . , 

Water  . . . . 

47 


1- (2-Hethylphenyl ) -4- (2-hydroxy-3-phenoxypropyl) piperazine 


Graphic  Formula: 


CH, 


^CH3-CHe^ 

N N-CHg-CH-CHj 

\ / I 

GHg-GHg  OH 


-°-Q 


Preparation I,  page  13 

Recrystallizing  Solvent  Cyclohexane 

Yield,  f 1|8 

Molecular  Formula  C8oH8aN808 

Molecular  Weight 326. 1]2 


Melting  Point  83.6-8I1.6 


Analytical  Data: 

Nitrogen, 

Calculated:  8.58 

Found:  8,68 

Solubilities: 

Ethanol  Soluble 

Chloroform Soluble 

Benzene  Soluble 

Water Insoluble 


48 


l-(2-Me thy lphenyl )»4~f2 -hydroxy- 3- (2-chloro- 
phenoxy  )piK>pyl~lt>iperazine 


Graphic  Formula: 


CH, 


<3 


CHa-CHa 

/ \ 

N N-CHa-CH-CHa- 

\ / I 

CHa-CHa  OH 


Preparation I,  page  13 

He crystallizing  Solvent  Cyclohexane 

Yield,  % 

Molecular  Formula  C8OHaeNa0aCl 

Molecular  Weight 360,88 

Melting  Point 8^-RJi 


Analytical  Data: 

Nitrogen,  f: 

Calculated:  7,60 


Found:  7.65 

Solubilities : 

Ethanol  Soluble 

Chloroform Soluble 

Benzene  Soluble 

Water Insoluble 
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1-  (2-iviethylphenyl)  -I;- [2 -hydroxy -•3-  (4-chloro- 
phono xy ) propyl^  piper ezine 


Graphic  Formulas 


CH, 


dx 


CHa-CHa 

/ \ ^ 
\ / 8 | 2 w 

CHa-CHg'  OH 


Cl 


Preparation I,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  i 20 

Molecular  Formula  Cg0Ha0N8OaCl 

Molecular  Weight 360,88 

Melting  Point  94-95 


Analytical  Data: 

Carbon,  fi 


Hydrogen,  % 


Solubilities: 

Ethanol  . 
Chloroform 
Benzene  . , 
Water  . . , 


Calculated:  66,56 

Found:  66,72 

Calculated:  6.98 

Found:  7,26 


• Soluble 
. Soluble 
, Soluble 
, Insoluble 


50 


1- (2-Methylphenyp -8 -fe-hydroxy-3-( 2-methyl- 
phenoxy ) pr opy  1~J  p ipe  r a z 1 ne 


Graphic  Formula: 


CHs-CH2 


\ 


N-CHo- 


CH8-CHs' 


/ 


CH-CHp 

l 

OH 


Preparation II,  page  13 

Recrystallizing  Solvent  Cyclohexane 

Yield,  $ 38 

Molecular  Formula  C81H88N30a 

Molecular  Weight 3J4O.I4.5 


Melting  Point  80. 8-82. 3 


Analytical  Data: 

Nitrogen, 

Calculated:  8.23 

Found:  8.29 

Solubilities : 

St  liano  1 Soluble 

Chloroform Soluble 

Benzene  Soluble 


Water 


Insoluble 
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1- (2-Methylphenyl ) -4-  R-hydrox*  -3- (3 -methyl - 
phenoxy ) prop  yTl  pipe  raz ine 


Graphic  Formula: 


CHa-CHa 

CHa-CHa 


CHa-CH-GHa-0 

OH 


Preparation I,  page  13 

Recrystallizing  Solvent  Cyclohexane 

Yield,  % 36 

Molecular  Formula CalHaeNaOa 

Molecular  Weight 340.45 

Melting  Point  57.1-58.6 


Analytical  Data: 

Nitrogen, 

Calculated:  8.23 

Found:  8.30 

Solubilities : 

Ethanol  .......  Soluble 

Chloroform Soluble 

Benzene  .......  Soluble 


Water 


Insoluble 
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1- (2-Methylphenyl) -4-  fe-hydroxy-3- (4-methyl - 
phenoxy  /propyl]  piperazine 


Graphic  Formula: 


CHa 


N-CHo-CH-CH 

/ I 


OH 


s 


CHa 


Preparation I,  page  13 

Re  crystallizing  Solvent Cyclohexane 

Weld,  1 b$ 

Molecular  Formula  0.1HaeNaO„ 

Molecular  Weight 340.45 

Melting  Point  75.8-76,3 


Analytical  Data: 

Nitrogen,  %i 

Calculated:  8,23 

Found:  8.19 

Solubilities: 

Ethanol  Soluble 

Chloroform Soluble 

Benzene Soluble 


Water 


Insoluble 


1- (2-Methylphenyl) -4- Q? -hydroxy-3- (1-naphthoxy)- 
propyjj  piperazine 


53 


Graphic  Formula: 


<3 


CHa 

•N  N-CHa-CH-CHa-0 

xCHa-CHa/  I 

OH 


Preparation II,  page  13 

Recrystallizing  Solvent  . Ethanol 

Yield,  1 41 

Molecular  Formula  C84Ha8NaOa 

Molecular  Weight 376,48 

Melting  Point  .....  84,8-85,2 


Analytical  Data: 

Carbon,  fx 

Calculated:  78,58 

Found:  76,31 

Hydrogen,  f,x 

Calculated:  7.50 

Found:  7.6 3 

Solubilities : 

Ethanol  ,*•••••  Moderately  soluble 

Chloroform Soluble 

Benzene  Soluble 


Water 


Insoluble 
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1- (2-Methylphenyl) -4- C2-hydroxy-3-(4-methoxy- 
phenoxy)propylj  piperazine 


Graphic  Formula: 


CH3 

ch8-ch8x 

N N-CHa-CH-CH8-0-^.  \-0-CH9 

^CH8-CH8  I 

88  OH 


Preparation page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  % 52 

Molecular  Formula r , H M n 

Molecular  Weight 356.45 

Melting  Point  100. 0-100.5 


Analytical  Data: 

Carbon,  %x 

Calculated:  70. 76 

Found:  70.53 

Hydrogen,  fx 

Calculated:  7.92 

Found:  8.03 

Solubilities: 

Ethanol  .......  Moderately  soluble 

Chloroform Soluble 

Serene Soluble 

Water  ........  Insoluble 
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1-  (3-Mq  thylphenyl ) -I;-  (2-hydroxy-3  -phenoxypropyl ) pipe  raz  ine 


Graphic  Formula: 


CHa  ,CHa-CHa 


cy 


N:Ha-CH 


\ 


a 


f-CHa-CH-CHa-0 
OH 


Preparation  

Recrystallizing  Solvent 

Yield,  % 

Molecular  Formula  . . . 
Molecular  Weight.  . . , 
Melting  Point  

Analytical  Data: 

Carbon, 


Hydrogen, 


Solubilities: 

Ethanol  . . 
Chloroform. 
Benzene  . . 
Water  . . . 


. I,  page  13 
. Ethanol 

. 55 

• C8oHa6NaOa 

• 326.U3 

. 63.5-84.2 


Calculated:  73.58 

Found:  73*53 

Calculated:  8.O3 

Found : 7.91 


. Slightly  soluble 

• Soluble 

• Soluble 

• Insoluble 


1-  ( 3-Methyl  phenyl ) -4-  fc-hydroxy-3-  (2-chlorq- 
phenoxy)propy]3  piperazine 


56 


Graphic  Formula: 


Preparation  ••••••••!»  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  $ 48 

Molecular  Formula  CeoH38N8OaCl 

Molecular  Weight 360,88 

Melting  Point 79.9-80,5 

Analytical  Data: 

Carbon, 


Calculated:  66,56 

Found:  66,20 

Hydrogen, 

Calculated:  6,98 


Found:  6,77 

Solubilities : 

Ethanol  • Moderately  soluble 

Chloroform.  .....  Soluble 

Benzene  , Soluble 

Water Insoluble 


57 


l-.Q-fothylphenyl)  [2 -hydroxy- 3-  (l-chloro- 

phenoxyjpropylj  piperazine  ‘ 


Graphic  Formula: 


CHc 


N 


CE 


/ 


N-  C Ha  - Cli-  CHa  - 0 


OH 


Cl 


Preparation I,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  f 59 

Molecular  Formula  CaoHa6NaOaCl 

Molecular  Weight 360,88 

Melting  Point 113. 8-111,.  1 


Analytical  Data: 

Carbon, 


Hydrogen,  fd 


Solubilities: 

Ethanol  . , 
Chloroform, 
Benzene  , , 
Water  . , , 


Calculated:  66,56 

Found:  66.19 

Calculated:  6,98 

Found:  7.05 


• Slightly  soluble 

• Soluble 

• Moderately  soluble 

• Insoluble 


58 


l-(3-Methylphenyl)-4-  C2-hydroxy-3-  (2-rnethyl- 
phenoxyjpropyljplperazina 


Graphic  Formula: 


CHa-CH 


CH8-CH 


\ 

N-CHa-CH-CHa-0 
' I 

2 OH 


Preparation I,  page  l3 

Recrystallizing  Solvent  . , Ethanol 

Yield,  f hl 

Molecular  Formula  CalHaeNaOa 

Molecular  Weight 34c. 45 

Melting  Point  81-82 


Analytical  Data: 

Carbon, 

Calculated:  74.08 

Found:  73.97 

Hydrogen, 

Calculated:  8.29 

Found:  8.29 

Solubilities : 

jithanol  .......  Moderately  soluble 

Chloroform Soluble 

Benz  ene  . 


Water 


Soluble 

Insoluble 
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1-  (3-Methylphenyl)-4-  [2-hydroxy-3-Q-me thyl- 
phenoxy /propyljpiperaz lne 


Graphic  Formula: 


CHa-CHa 

N-CHa- 

CHa-CH/ 


CH-CHa- 

I 

OH 


Preparation page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  % 58 

Molecular  Formula CalHa8NaOa 

Molecular  Weight 340*45 

Melting  Point . « 77-77.8 

Analytical  Data: 

Carbon, 


Calculated:  74.08 

Found:  73*51 

Hydrogen, 

Calculated:  8.29 

Found:  8.26 

Solubilities : 

Ethanol  Slightly  soluble 

Chloroform Soluble 

Benzene Soluble 


Water 


Insoluble 
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1- (3-Methylphenyl)  -ii-  H? -hydroxy-3 - (U-methyl- 
phenoxy ) prop  y ij  p iperazine 


Graphic  Formula: 


CHa-CHa 


CHa-CHa 


\ 

N 


/ 


-CHa-CH-CHa 


i, 


Preparation I,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  f , 58 

Molecular  Formula  CalHaaNa0a 

Molecular  Weight ^bG»bB 

Melting  Point  92.7-93 


Analytical  Data: 

Carbon,  fi 


Hydrogen, 


Solubilities : 

Ethanol  . 
Chloroform 
Benzene  . , 
Water  . . , 


Calculated:  74.08 

Found : 73 • 75 

Calculated:  8.29 

Found:  8.26 


• Slightly  soluble 

• Soluble 

• Moderately  soluble 
. Insoluble 


61 


1“  Q-Methylphenyl ) -4-  p -hydroxy-3-  ( 1-naphthoxy ) - 
propyl Jplperazine 


Graphic  Formula: 


CH, 


tx 


\ 


ch8-ch8 
\ 

N-CHa-CH-CHa- 

/ I * 


CHa-CHa 


OH 


Preparation n,  page  13 

Re crystallizing  Solvent  Ethanol 


Yield,  % 

Molecular  Formula 
Molecular  Weight. 
Melting  Point  . , 


70 

376.^8 

96.2-96,8 


Analytical  Data: 

Carbon,  %*, 


Hydrogen, 


Solubilities : 

Ethanol  . 
Chloroform 
Benzene  . , 
Water  . , , 


Calculated: 

76.56 

Found: 

76.38 

Calculated: 

7.50 

Found: 

7.74 

• Slightly  soluble 
. Soluble 

• Moderately  soluble 

• Insoluble 


l-(3-Methylphenyl)-U- (£-hydroxy-3- (4-methoxy- 
pneno:cy)'propylj  piperazine 


Graphic  Formula: 


CHS 

s 


CH-CHa 

I 

OH 


0-CHa 


Preparation  II,  page  13 

Recrystallizing  Solvent  ...  ...  Ethanol 

Yield,  % 62 

Molecular  Formula  CalHaaNaOa 

Molecular  Weight 356. 1|5 

Melting  Point  . 100-100. 5 


Analytical  Data: 

Carbon, 

Calculated:  70.76 

Found:  70.53 

Hydrogen,  fl: 

Calculated:  7*92 

Found:  6*03 

Solubilities: 

Ethanol  Slightly  soluble 


Chloroform Soluble 

Benzene  .......  Moderately  soluble 

Water Insoluble 
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1- (U-Me thy lphenyD-U- (2 -hydroxy-3 -phenoxypropyl) piperazine 


Graphic  Formula; 


CHa 


CHa-CH 

CH8-CH 


N-CHa-CH-CHa-0 

/ 3 I 3 

S 1 


OH 


Preparation I,  page  13 

Recrystallizing  Solvent  . . Ethanol 

Yield,  % 70 

Molecular  Formula  C8OHa6N80a 

Molecular  Weight 326. 

Melting  Point  .....  119-119.5 


Analytical  Data: 

Carbon, 


Hydrogen, 


Solubilities ; 

Ethanol  . 
Chloroform 
Benzene  , , 
Water  . . , 


Calculated;  7 3.58 
Found:  73.69 

Calculated:  8.03 

Found:  8.1I4. 


. Slightly  soluble 
<>  Soluble 

• Moderately  soluble 

• Insoluble 


1-  ( 4-He thylphenyl ) -4-  Eg -hydroxy- 3-  (2-chloro- 
phenoxy ) propylj  piperazine 


64 


Graphic  Formula: 


/CHS-CH^ 


CH®  ^ 


N-CHa-CH-CHa 

\hb-oh»  I,h 


Cl 


Preparation . I,  page  13 

Recrystallizing  Solvent  .....  Ethanol 

Yield,  f 55 

Molecular  Formula CaoIia5NaOaCl 

Molecular  Weight 36O.88 

Melting  Point  ...  87-87.5 


Analytical  Data: 

Carbon,  fc: 


Hydrogen, 


Solubilities : 

Ethanol  . 
Chloroform 
Benzene  . 
Water  . . 


Calculated:  66.58 

Found:  66,36 

Calculated:  6,98 

Found  7.05 


. Slightly  soluble 

• Soluble 

• Moderately  soluble 
, Insoluble 
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l-(i4.-Hethylphenyl)«»l;-f2-hydroxy-3-(U-chlorophenoxy)- 
propylJ piperazine 


Graphic  Formula: 


CH, 


CHa-CHa 


/ 

a 


Cl 


OH 


Preparation I,  page  13 

Recrystallizing  Solvent  Benzene 

Yield,  55 

Molecular  Formula  CaoHaBNaOaCl 

Molecular  Weight 36O.88 

Melting  Point  I37.8-I38.6 


Analytical  Data: 

Carbon,  tfi 

Calculated:  66,56 

Found:  66,69 

Hydrogen, 

Calculated:  6,98 


Found:  7.11 

Solubilities: 

Ethanol . Insoluble 

Chloroform Soluble 

Benzene  Slightly  soluble 

Water Insoluble 


66 


1- (U-Kethylphenyl)-U- E2 -hydroxy- 3- (2-methylphenoxy) 
propyilplperazlne 


Graphic  Formula: 


CHa 


,CHa-CHa 

/ V 

NlHg-CH/' 


CH 

CHa-CH-CHa-0 

I 


OH 


Preparation I,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  f 56 

Molecular  Formula  CalHaeNaOa 

Molecular  Weight 3U0. 

Melting  Point  97.3-97.8 


Analytical  Data: 

Carbon, 

Calculated:  7^.08 

Found:  73.76 

Hydrogen, 

Calculated:  8.29 


Found:  8.61 

Solubilities : 

Ethanol  .......  Slightly  soluble 

Chloroform.  .....  Soluble 

Benzene  ..••••.  Moderately  soluble 

Wa-ter Insoluble 
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l-(U-Methylphenyl)-l|-C2-hydroxy»3"(3"Piethyl— 
phenoxy ) propylj  piperazine 

Graphic  Formula: 

CH, 

^CHa-CHje 

CH3-/  Yn  N-CHa-CH-CHa-0- 

^CHg-CHa/  I 

OH 

Preparation I,  page  13 

Re crystallizing  Solvent  Ethanol 

Yield,  f 57 


Molecular  Formula 
Molecular  Weight. 
Melting  Point  . . 


CsiHaaNgOa 

340.45 

85.6-86.5 


Analytical  Data: 

Carbon,  %•. 

Calculated:  74.08 

Found:  74.06 

Hydrogen,  %i 

Calculated:  8.29 

Found:  8,27 

Solubilities : 


Ethanol  . . Slightly  soluble 

Chloroform Soluble 

Benzene  Soluble 

Water Insoluble 
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1-  (i;-Methylphenyl)  -U-  |^-hydroxy-3-(U-methylphenoxy)- 

propyll  piperazine 


Graphic  Formula: 


CH. 


*(_X  ^-CHa-CH-CH^-O-Z^VcH, 

GHo-CHo  I ' — 

8 OH 


Preparation I,  page  13 

Recrystallizing  Solvent  Ethanol 

Yield,  f 56 

Molecular  Formula H«  N 0 

*••••••••  v8lna8i'8u8 

Molecular  Weight 3I4.O. l\$ 

Melting  Point  126-126.7 


Analytical  Data: 

Carbon, 

. Calculated:  7I4..O8 

Found:  73.93 

Hydrogen,  f\ 

Calculated:  8,29 

Found:  8.35 

Solubilities: 


Ethanol  Slightly  soluble 

Chloroform Soluble 

Benzene  Moderately  soluble 

Water Insoluble 


1-  ( 1+-Me  thylphenyl ) -1+-  [2 -hydroxy-3-  ( 1-naphthoxy ) - 
propyij piperazine 


69 


Graphic  Formulas 


CH3/-)\  / -CH 8 
W CHa-CH' 


-CH-CHa 

I 

OH 


Preparation II,  page  13 

Recrystallizing  Solvent  . Ethanol 


Yield,  f0, 


57 


Molecular  Formula  Ca4HaaNs08 

Molecular  Weight 376,148 

Melting  Point  106.8-107,3 


Analytical  Data: 

Carbon, 

Calculated:  76,56 

Found:  76,1+7 

Hydrogen,  %:  ■ 

Calculated:  7,50 

Found:  7.56 

Solubilities : 

Ethanol  Slightly  soluble 


Chloroform,  , , , . , Soluble 

Benzene  * , • • . , , Moderately  soluble 

Water Insoluble 
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1-  ( U-Me thy lphenyl )~U-  [g-hydroxy •■3- (4-methoxyphenoxy) - 

propylj  piperazine  1U” 


Graphic  Formulas 


CH. 


■O'" 


^PHa-CHa 


^CHa-CH^ 


H-CHa-CH-CH, 


i 


H 


Preparation page  13 

Recrystallizing  Solvent  ......  Ethanol 

Mold,  f- 63 

Molecular  Formula  CelH8aNa03 

Molecular  Weight 356. 

Melting  Point  no-in 


Analytical  Data: 

Carbon,  %x 


Hydrogen 


Solubilities : 

Ethanol  . 
Chloroform 
Benzene.  . 
Water.  . . 


Calculated:  70. 76 

Found:  70.69 

Calculated:  7.92 

Found:  7.97 


• Slightly  soluble 

• Soluble 

. Moderately  soluble 
. Insoluble 
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C.  Discussion  of  Experimental  Results 

The  addition  of  1-arylpiperazines  to  1,2-epoxy- 
3-aryloxypropanes  proceeded  spontaneously  in  contrast  to 
some  systems^' ^>3  which  required  water  as  a catalyst. 

Ortho  or  met a substitutions  on  either  the  phenoxy 
or  phenyl  group  usually  gave  products  which  were  lower 
melting,  more  soluble,  and  more  difficult  to  crystallize. 

Since  the  purpose  of  this  research  was  to  produce 
new  compounds  for  physiological  testing,  no  attempt  was 
made  to  determine  the  conditions  required  for  maximum 
yield.  The  yields  reported  in  this  dissertation  are 
based  on  the  products  from  which  the  analytical  samples 


were  taken 


IV.  SUMMARY 


Fifty-six  new  1-aryl-Ij- (2-hydroxy-3-aryloxypropyl)  - 
piperazines  have  been  prepared  by  the  addition  of  1-aryl- 
piperazines  to  l,2-epoxy-3-aryloxypropanes.  The  previously 
unreported  l,2-epoxy-3- (l|-niethoxyphenoxy)propane  has  also 
been  prepared. 

A review  of  the  essential  literature  has  been 
presented.  The  general  methods  by  which  the  compounds 
were  prepared  and  purified  are  listed. 

An  individual  sheet,  which  tabulates  significant 
data,  has  been  included  for  each  compound  prepared. 

Physical  and  analytical  data  for  the  new  com- 
pounds are  listed  in  Tables  I through  VII. 
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